Introduction:
Histoplasma capsulatum（var. capsulatum）is a thermally dimorphic fungal pathogen with world wide distribution（Fig. 1）and is the causative agent of histoplasmosis. In Japan H. capsulatum is considered an imported pathogen with only 75 cases over time 1） . Infection is established by inhalation of 2-6 microns micro-conidia from the soil inhabiting saprophytic mycelial stage 2） . In the lungs, conidia transform into the parasitic yeast form, causing disease that ranges from benign, to chronic cavitating, or to disseminated infection depending on the immunocompetence of the host 3） . Reactivation of previously controlled histoplasmosis has become a serious problem in patients with acquired immunodeficiency syndrome（AIDS） 4, 5） . This review will concentrate on the inherent properties of H. capsulatum that are used to combat the antimicrobial mechanisms of macrophages. Information about the interaction of H. capsulatum with various macrophages: human monocytes, monocyte derived macrophages, alveolar macrophages, and macrophage cell lines is surveyed. Data from mouse macrophage experiments vs. H. capsulatum will also be examined. The most relevant information, as far as human histoplasmosis in the pulmonary compartment is concerned, will be emphasized. However, this data is limitted because of the difficulty in obtaining permission from institutional human research boards for lavage of lungs to obtain normal human alveolar macrophages.
H. capsulatum. The Evasive One
Cell Wall.
H. capsulatum's first tool for evasion is the composition of the cell wall. Using anti-alpha-（1,3） -glucan antibody-gold transmission electron microscopy（TEM）alpha-（1,3） -glucan was found to dot the surface of virulent H. capsulatum
Furthermore, fluorescent antibody techniques demonstrated alpha-（1,3） -glucan was prominent on the surface on the cell wall surface of budding yeast cells 7） . In other reports the cell wall surface of avirulent variants of H. capsulatum consisted mainly of beta-（1,3） -glucan rather than alpha-（1,3） -glucan
8）
. alpha-（1,3）glucan on pathogenic H. capsulatum enables it to evade a number of different receptors on the surface of macrophages. For example, such microconidia do not engage macrophage toll like receptors（TRs）or Dectin-1 and therefore thwart innate immunity and the induction of important inflammatory cytokines 9） .
What goes on in the pulmonary compartment?
Inhaled microconidia reaching the alveoli are confronted with low level complement components 10） , surfactant proteins, 37℃, elevated CO2 levels, and most importantly alveolar macrophages. Binding of microconidia with surfactant proteins （SP） A and D remains to be substantiated 11） , and they are not opsonized because of the low levels of complement, but to their advantage they are ingested by alveolar macrophages. It has been a puzzle for some time how un-opsonized microconidia could be ingested by alveolar macrophages using the C3R receptor complex 12） , A recent report identified a heat shock protein（hsp 60）on H. capsulatum that binds CD11b/CD18 in the C3R complex and initiates ingestion 13） . Sneaking inside: bypassing the oxidative burst.
H. capsulatum microconidia slip into alveolar macrophages using the C3R complex for phagocytosis. Macrophage ingestion using the C3R, as does un-opsonized microconidia, fails to trigger the oxidative burst. Moreover, opsonized yeast cells ingested by alveolar macrophages failed to trigger detectable products of the oxidative burst 14） . In other reports, phagocytosis by macrophages of materials covered with deposits of C3b and C3bi using the C3R for ingestion, fail to trigger the oxidative burst 15） . On the other hand, H. capsulatum yeast cells opsonized by specific antibody for such cells, ingested by the antibody receptor（FcR）on mouse macrophages, induced a robust oxidative burst 16） . Interestingly, when opsonized H. capsulatum yeast cells were ingested by way of C3R, it had no effect of the oxidative burst generated by concurrent ingestion of zymosan using macrophage mannose receptors 17） . Therefore, H. capsulatum takes advantage of the unique feature of macrophage ingestion by the C3R complex and slips into the macrophage evading the oxidative burst.
The easy life in the phagosome.
After ingestion by alveolar macrophage, H. capsulatum microconidia transform to the yeast form and start to adapt to the new environment. Yeast cells ingested by macrophages start to make changes within one hour by protein synthesis of several novel proteins, increased synthesis of other proteins and decreased synthesis of some constitutive proteins（Table 1） The cytosol of macrophages contain numerous lysosomes, small vesicles 1 to 2 microns in size, containing several types of acidic hydrolases. Under ordinary conditions lysosomes fuse with the phagosome membrane and dump acidic hydrolases into the phagosome for digestion phagocytosed material. It At high PMN to yeast cell ratio（500 to 1）there was no increase in cfu compared to inoculum cfu at 24h-72h in co-cultures（Fig. 4） . Even at a PMN to yeast ratio 5 to 1, there was significant inhibition 
Humoral Immunity
Final outcome.
In most cases of histoplasmosis, the primary lesions in the lungs resolve in 10 to 20 days. By this time, antibody production to H. capsulatum antigens has taken place and delayed-type hypersensitivity to histoplasmin is measurable 39） . In highly endemic areas of histoplasmosis, there is 90% positivity to skin testing with histoplasmin. Moreover, following resolution of primary infection with H. capsulatum, radiological examination revealed multiple focal lesions in the lungs and granulomas that form are often calcified 40） . In an autopsy series of cases, as many as 85% of all patients had pathological evidence of previous histoplasmosis.
The development of histoplasmin was very important for the study of histoplasmosis. Both the yeast and mycelial phase produced exoantigens when grown in broth culture and these exoantigens were the primary constituents of histoplasmin. Upon purification of crude preparations it was found that two fractions contain the active material and were labeled H and M antigens 
